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TO WHOM IT MAY CONCERN:- 

BE IT KNOWN, THAT I, Albert W. Patterson, a citizen of Canada, 
residing at 13417 Colley Rd., RR #4, West Lome, Ontario, NOL 2P0, Canada, has 
invented or discovered certain new and useful improvements in:- 

ROTARY PISTONS 


of which the following is a specification. 
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TITLE OF THE INVENTION 

ROTARY PISTONS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a rotary piston for use in pumps or 
motors. 

BACKGROUND OF THE INVENTION 

[0002] Rotary pistons, in the nature of encased rotors with radially extending 

vanes which move in and out of the rotors, depending upon their location within the 
casing used, for example, as pumps or turbines, are known. One such device is 
described in U.S. Patent No. 6,554,596 of Albert and David Patterson issued April 
29, 2003, in which the vane movement, in and out of the rotor, is achieved by cam 
surfaces within the casing which act on both inner and outer edges of the vanes. 

[0003] Other known constructions of such vane "motors" require centrifugal 

force, through rotation of the rotor, to force the vanes out. 

[0004] Problems with such arrangements, if applied to hydraulics, include 

leakage of fluid between the vanes and consequent inability to effectively and 
efficiently handle fluids under high pressure. Of necessity, such devices have 
conventionally been of relatively small size, and, while they have been able to 
operate at fast speeds, they have been able to move only relatively low volumes of 
fluid. 

[0005] It is an object of the present invention to provide a hydraulic pump for 

liquid or air which will operate efficiently and effectively at medium or high pressures 
and handle high fluid volumes and high torque at low, medium or high fluid pressure. 
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SUMMARY OF THE INVENTION 


[0006] In accordance with the present invention, there is provided a rotary 

piston which comprises a shaft to rotate about a longitudinal axis, and a rotor 
centrally secured to the shaft. The rotor has a body with a cylindrical surface 
extending between spaced ends. A rotor disk secured to the rotor at each end, and 
secured at its centre to the shaft. A housing encases the rotor and shaft within an 
internal cavity, with the shaft extending outside of the housing. The housing has 
interior end walls adjacent to the rotor disks and an interior sidewalk Fluid inlet and 
fluid outlet ports are located in the sidewall, second portion. A first portion of the 
interior sidewall of the housing is cylindrical and curved with constant radius over an 
angle of about approximately 180°. This portion is spaced a constant distance from 
confronting portions of the cylindrical surface of the rotor. A second portion of the 
interior sidewall of the housing extends between the extremities of the first portion of 
the interior sidewall and is of curvature of greater radius than that of the first portion. 
The cylindrical surface of the rotor is proximal to the interior sidewall of the housing at 
a point between the inlet and outlet ports about midway on the second portion. 
Three or more equally spaced, radially oriented slots in the rotor extend longitudinally 
across the cylindrical surface of the rotor. The fluid inlet and outlet ports are located 
in this second portion. Three or more similar vanes, each having internal and 
external edges extending between sides, are provided, each vane slidably seated in 
a different one of the slots. Each vane is movable radially in its corresponding slot 
between an extended position with the external edge of the vane adjacent the interior 
sidewall of the housing, and a retracted position wherein the external edge of the 
vane does not extend beyond the cylindrical surface of the rotor. The vanes are 
spaced from adjacent vanes about the rotor such that there is always at least one 
vane positioned between the inlet and outlet ports. 

[0007] An ear extends beyond the external edge of each vane at each of its 
sides and a pin is secured to each ear and extends inwardly towards the other vane's 
ear. The pin of each ear is seated in one if a pair of races continuously extending in 
portions of the interior sidewall of the housing, the races circumscribing the shaft and 
formed so as to provide proper extending and retracting movement of the vanes as 
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the pins move along it during rotation of the rotor. A plurality of slots are formed in 
the rotor disks, aligned with the rotor slots and slidably receiving the sides of the 
vanes and corresponding ears. The rotor disk, housing and vanes are constructed 
so that, during operation of the device, fluid entering the housing through the inlet slot 
is carried by the rotor in compartments formed between adjacent vanes, the rotor 
surface between those vanes, the rotor disk and corresponding portions of the end 
walls and sidewall of the housing, until the adjacent vanes encompass the outlet port 
where the fluid is allowed to leave the compartment. 

[0008] The device according to the present application can be constructed, as 
will be explained in more detail hereinafter, so that extremely high torque can be 
provided at low, medium or high fluid pressures within the housing. Unlike 
conventional prior art hydraulic pumps, the principles of the present invention are 
suitable for high torque, slow speed applications. A wide range of applications for the 
device according to the present invention are provided in the context, for example, of 
motors, pumps and compressors. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0009] These and other advantages of the invention will become apparent 
upon reading the following detailed description and upon referring to the drawings in 
which:- 

[0010] FIGURE 1 is an exploded perspective view of an example embodiment 

of rotary piston device according to the present invention. 

[0011] FIGURE 2 is a lateral section view of the device of Figure 1. 

[0012] FIGURE 3 is an enlarged partial view, in section of a vane and rotor of 
the device of Figure 1 . 

[0013] FIGURE 4 is a perspective view, partially exploded and in partial 

section, of the rotary piston of Figure 1 . 
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[0014] FIGURE 4a is a perspective view of one of the rotor disks of the rotary 

piston of the present invention. 

[0015] FIGURE 5 is a longitudinal section view of the device of Figure 1 . 

[0016] FIGURE 5a is an enlarged view, in section, of a portion of the device as 
illustrated in Figure 5. 

[0017] FIGURE 6 is a perspective view of an example embodiment of one of 

the vanes. 

[0018] While the invention will be described in conjunction with illustrated 
embodiments, it will be understood that it is not intended to limit the invention to such 
embodiments. On the contrary, it is intended to cover all alternatives, modifications 
and equivalents as may be included within the spirit and scope of the invention as 
defined by the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] In the following description, similar features in the drawings have been 

given similar reference numeral. 

[0020] Turning to Figure 1 , there is illustrated a rotary piston 2 according to the 
present invention. Device 2 comprises a shaft 4 rotating about a longitudinal axis A- 
A. A rotor 6 is centrally secured to shaft 4. Rotor 6 has a body with a cylindrical 
surface 8 extending between spaced ends 10. A rotor disk 12 is provided at each 
end of rotor 6, secured at its center to shaft 4 and to the corresponding end 10 of 
rotor 6. Shaft 4, rotor 6 and rotor disks 12 may be of integral construction. 

[0021] A housing 14 encases shaft 4, rotor 6 and rotor disks 12 within an 
internal cavity 16. Shaft 4 extends outside housing 14, as illustrated. Housing 14 
has end walls 18 adjacent to rotor disks 12 and an interior sidewall 20. Fluid inlet 
port 22 and fluid outlet port 24 are provided in sidewall 20. 


[0022] As can be seen in Figure 1 , first portion 26 of the interior sidewall 20 is 
cylindrical and curved with constant radius over an angle of about 180°. This portion 
is spaced a constant distance from corresponding portions of the cylindrical surface 8 
of rotor 6. A second portion 28 of the interior sidewall 20 extends between the 
extremities of this first portion 26 of the interior sidewall. Portion 28 has a curvature 
of greater radius than that of the first portion. 

[0023] Three or more (four are illustrated) equally spaced, radially oriented 
slots 30 in rotor 6 extend across its cylindrical surface 8. This cylindrical surface 8 is 
proximal to the interior sidewall 20 of the housing at a point 32 on portion 28, about 
midway between the inlet and outlet ports 22 and 24. Inlet and outlet ports 22 and 24 
are located in this second portion 28. 

[0024] Three or more (again, four are illustrated) similar vanes 34 are slidably 
seated in the slots 30 of rotor 6 as illustrated. Each vane 34 has an internal edge 36 
and an external edge 38 extending between sides 40 of the vanes. Each vane 34 is 
movable radially in its corresponding slot between an extended position with the 
external edge 38 of the vane adjacent first portion 26 of the interior sidewall of the 
housing and a retracted position when the vane passes point 32, where that external 
edge 38 is retracted and does not extend beyond the cylindrical surface of the rotor. 
The vanes 34 are spaced from each other about the rotor such that there is always at 
least one vane positioned between the inlet and outlet ports 22 and 24. An ear 42 
extends beyond the external surface of each vane 34 at each of its sides 40. A pin 
44 is secured to each ear 42 and extends inwardly, as illustrated (Figure 1) towards 
the pin on the other ear 42 of that vane. That pin 44 for each ear is seated in one of 
a pair of oppositely facing races or grooves 46 which formed in portions of the interior 
sidewall 20 of housing 14. Each race 46 is continuous and circumscribes the shaft 4 
so as to provide proper extending and retracting movement of the vanes as its 
corresponding pins move along it during rotation of the rotor. 

[0025] As can be seen in Figure 1 , a plurality of slots 48 are provided in rotor 
disks 12. These slots 48 are aligned with corresponding rotor slots 30 and slidably 
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receive the sides 40 of the vanes 34 and their corresponding ears 42. Ears 42 are 
seated flushly in slots 48 so that their confronting surfaces are flush with and do not 
extend beyond the inner surface of their corresponding rotor disk 12. 

[0026] As will be described in more detail subsequently, the rotor disk 6, 
housing 14 and vanes 34 are constructed so that, during operation of the device, 
liquid or gas entering housing 14 through inlet port 22 is carried by the rotor 6, in 
compartments 50 formed between adjacent vanes 34, the rotor disks 12 and rotor 
surface 8 between those vanes and confronting portions of the sidewall 20 and end 
walls 18 of housing 14, until the adjacent vanes encompass the outlet port 24 where 
the fluid is allowed to escape. 

[0027] It is preferred that vanes 34 be as lightweight as possible, while 

maintaining their strength. This is accomplished for example by having vanes with 
hollowed portions, the hollowed portions extending from the internal edge 36 to the 
external edge 38. In the embodiment illustrated, which permits rotation of the shaft 
and rotor in either direction, one or more apertures 54 extend from internal edge 36 
to external edge 38 of each vane. An external vane seal 56, which may be made for 
example of brass, is movably seated within a pocket 58 in external edge 38, both 
seal 56 and pocket 58 extending the length of that external edge. This seal is forced, 
under pressure from fluid in the adjacent "upstream" compartment 50 (to the right of 
vane 3 in Figure 3), to the opposite side of pocket 58, enabling fluid from that 
compartment 50 to pass down through apertures 54, to the bottom of the 
corresponding slot 30. In this way, high pressure from the fluid, in that compartment 
50 is passed to the bottom of this slot 30. Since greater surface area is exposed to 
the high pressure fluid of this compartment 50 by internal edge 36 of vane 34 than 
that formed by the exposed surface of pocket 58 plus the exposed external edge 38 
of vane 34 and the exposed upper surface of seal 56, additional upward sealing force 
between the vane and the interior sidewall 20 of housing 14 is provided to 
complement the upward forces exerted on vane 34 by pins 44 in races 46. This 
feature significantly assists the sealing of fluid within a particular compartment 50 as 
it picks up fluid, under pressure as that compartment passes inlet port 22, and 
reduces its ability to escape into the adjacent, downstream compartment 50, on the 
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other (left) side of that vane 34, until such time as that vane passes outlet port 24, at 
which point the pressure in that first chamber 50 is removed or reduced. 

[0028] If the shaft 4 and rotor 6 are to move in the opposite direction, then the 

seal 56 will move to the other side of pocket 58, as the higher pressure fluid will be in 
the other compartment 50 (to the left of the vane 34 in Figure 3), this seal 56 still 
providing, on its other (left) side, an opening through aperture 54 for higher pressure 
fluid from that compartment 50, to pass down vane 34 to the bottom of slot 30. The 
seals, vanes, rotor and turbine otherwise operate in a similar fashion to that which 
has already been described. 

[0029] As can be seen in Figure 5, it is preferred that a series of apertures 60 
be provided in each rotor disk, from side to side, one such aperture being positioned 
in each quadrant of the rotor disk between each pair of adjacent slots 48. Each 
aperture 60 permits passage of high pressure fluid from each compartment 50 
between adjacent vanes 34, to the area 62 between the outer end 64 of rotor disk 12 
and the corresponding portion of the interior end wall 18 of housing 14. A pair of 
annular piston seals 68, constructed as illustrated in cross-section in Figure 5, are 
seated on either side of this aperture 60, on this exterior side of rotor disk 12. High 
pressure fluid on pistons 70 of annular seals 68 drives wedge 72 to expand, 
outwardly, the body portion 74. It is preferred that a reef valve 75 be associated with 
aperture 60 so as to lessen the drop in pressure in space 62, when fluid pressure 
drops in corresponding compartment 50, thereby preserving the effectiveness of 
seals 68 as lower pressure conditions in the fluid in (right hand in Figure 3) 
compartment 50 occur, thereby providing enhanced sealing of the space between 
rotor disk 12 and end wall 18 against passage of fluid to the other side of these seals. 
This construction takes pressure off the rotor disks by allowing some of that pressure 
to be transferred, from chamber 50, through aperture 60, to the inner wall 18 of 
housing 14. 

[0030] In Figure 5a, on the other side of rotor disk 12 can be seen a further 

continuous seal 76 of triangular cross-section which fits in a corresponding groove 77 
on the interior wall portion 78 of housing 14 and is intended to prevent flow of fluid 
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from the chamber side of that seal between the interior wall 80 of rotor disk 12 and 
the wall 78 of housing 14 in the vicinity of race 46. The triangular cross-section of 
seal 76 enables the seal to adjust itself to respond to wear, thereby maintaining its 
efficiency. 

[0031] Device 2 according to the present invention permits the development of 

great torque even at low fluid pressure conditions in compartments 50. While four 
vanes 16 and a single inlet and outlet 22 and 24 have been illustrated, multiple vanes 
with multiple inlets and outlets may be provided on a larger rotor construction, using 
similar principles, to provide even greater torque. 

[0032] It will be understood that, unlike prior art devices of a similar nature, 
applicant's device according to the present invention can be reversed in operation 
with no need to mechanically alter the device. It can be reversed instantly simply by 
causing the outlet to operate as an inlet and the inlet to operate as an outlet. 

[0033] Uses envisaged for the device of the present invention include fire 

water pumps, turbines for driving tractors, military tanks, train engines and other 
large vehicles where high torque, particularly to commence their motion, is required. 

[0034] While not illustrated, a plurality of devices 2 according to the present 
invention can be banked together on a common shaft 4 for use for example in a fluid 
drive transmission (e.g. in bulldozers or the like). 

[0035] Thus, it is apparent that there has been provided in accordance with the 
invention an improved vane device that fully satisfies the objects, aims and 
advantages set forth above. While the invention has been described in conjunction 
with illustrated embodiments thereof, it is evident that many alternatives, 
modifications and variations will be apparent to those skilled in the art in light of the 
foregoing description. Accordingly, it is intended to embrace all such alternatives, 
modifications and variations as fall within the spirit and broad scope of the invention. 


